Postnatal differentiation of Merkel cells in the rat palatine mucosa, with special reference to the timing of peripheral nerve development and the potency of cell mitosis.
The origin and mechanism of the differentiation and proliferation of Merkel cells are enigmatic. A preliminary study in our laboratory showed that Merkel cells in the rat palatine mucosa emerge after birth. This is in contrast to the case of similar cells in the skin that differentiate during the embryonic period prior to the establishment of peripheral nerve innervation. We studied immunohistochemically the developmental timings of Merkel cells and peripheral nerves in the rat palatine mucosa using antibodies to cytokeratins 18 and 20, PGP 9.5, and CGRP using developing palates of prenatal and postnatal rats. We also studied the potency of mitosis in Merkel cells by immunohistochemistry using antibodies for a cell proliferation marker Ki67 and cyclin D-kinase inhibitors p16, p21 and p27. It was shown that Merkel cells in the rat palatine mucosa differentiate postnatally, after the development of peripheral nerve fiber terminals was almost established. The emergence and increase in number of Merkel cells progressed in an anterior-to-posterior wave. Newly appearing Merkel cells were usually negative for anti-cytokeratin 20 antibody but gained affinity for the antibody with progress of maturation. All Merkel cells in the palatine mucosa were negative for anti-Ki67 antibody but positive for anti-p27 antibody. These results indicate that Merkel cells in the rat palatine mucosa are not responsible for the development of peripheral nerve fiber terminals and that these cells differentiate in situ from intraepithelial stem cells.